Abstract. Isolated rat pancreatic islet extracts were submitted to reverse phase high pressure chromatography (HPLC) 
fined to the marginal islet cells, but insulin reactions to the central cells. The TRF-specific peroxidase reaction was clearly reduced when the anti-TRF serum was adsorbed with TRF-TG-Sepharose, whereas it was unchanged when the antiserum was pre-incubated with synthetic TRF.
The present HPLC results suggest that the islets contain TRF. Immunocytochemical studies show that the TRF-immunoreactive material, either synthesized or bound, is localized in the marginal islet cells.
Three laboratories, including ours, have reported that extracts from rat pancreatic tissue and isolated islets contain TRF-like immunoreactivity which has similar Chromatographie and biological character¬ istics to synthetic TRF (Leppäluoto et al. 1977 (Leppäluoto et al. , 1978 Morley et al. 1977; Martino et al. 1978 ).
There are no reports on the cellular localization of TRF in the pancreas.
The role of pancreatic TRF is not known exactly, although it has been shown that TRF enhances arginine-induced glucagon release from isolated perfused rat pancreas preparations (Morley et al. 1979 ). In this study we have measured the TRF, glucagon and insulin contents of isolated rat pan¬ creatic islets by RIA after purification by high pressure liquid chromatography and identified the cells containing these hormones by the peroxidaseantiperoxidase (PAP) complex method. Our results suggest that TRF is located in the marginal cells of the islets.
Materials and Methods

Antisera
An immunogen consisting of a TRF-bisdiazobenzidinebovine thyroglobulin complex (TRF-bTG) was prepared by Dr. Ling, the Salk Institute (USA). The immunogen (0.5-1 mg) was emulsified in Freund's complete ad¬ juvant and monthly sc injections were given to 8 rabbits.
The animals were bled at 1 -3 month intervals after the first month.
[125h]TRF was prepared as described elsewhere (Ling et al. 1976) and used for binding studies with the antisera at various dilutions (1:100-1:40 000). Six months from the first injections, one of the antisera (a-TRF I) bound 40% of tracer added, at a dilution of 1:40 000. Three antisera bound about 10% and the rest < 10%, even at 1:100.
The cross-reactivity of some TRF-related amino acids and analogues (provided by Dr. Ling), LRF, somatostatin, thyroid hormones, bTG (Sigma, USA) and highly purified porcine glucagon (Novo, Denmark) was tested Immunocytochemical demonstration of TRF cells in an islet of rat pancreas with the PAP technique.
Antiserum a-TRF I, adsorbed with bTG-Sepharose, was used for staining at a dilution of l:100(x 250).
Langerhans islets, specially in the marginal cells of the islets (see Fig. 4 ). Visually, the staining reaction was neither increased or decreased when the antiserum was pre-incubated with synthetic TRF or immunoadsorbed with bTG-Sepharose. However, the TRF-bTG-Sepharose-absorbed antiserum showed a clearly reduced staining activity in the marginal cells, but the faint central staining re¬ mained and was hence considered non-specific.
As is seen from Fig. 3 Glucagon cells stained with a C-specific anti-glucagon antiserum at a dilution of 1:100 ( x 250). tion of the antibody activity by the immunoadsorbent. The 1/50 dilution of the bTG-Sepharoseadsorbed antiserum gave a higher staining intens¬ ity in the histological sections than the 1/200 dilu¬ tion.
In toluidene blue-stained sections the peroxidase reaction was localized to the cytoplasm of the marginal cells. When compared with Fig. 5 , one can see that glucagon also has a marginal localiza¬ tion. The displacement studies, however exclude immunological cross-reactivity between TRF and glucagon (Fig. 1) .
The a-insulin stained the central cells of the islet.
The insulin-and glucagon-specific staining re¬ actions were abolished when the antisera were pre-incubated with homologous hormones. There is also functional evidence for a local connection for the TRF and glucagon, i.e. it has been shown that TRF enhances the arginine sti-mulated glucagon release of perfused rat pancreas (Morley et al. 1979) . TRF may be one of the 'missing links' in the control of synthesis and re¬ lease of gut hormones (Grube et al. 1978) . A good site for such a regulator in the pancreas, is in the margin of the islet, to mediate information, by a paracrine effect, between the exocrine and the endocrine part.
